Keywords: compatibility corvid Corvus corax raven relationship quality security social relationship value
The quality of a social relationship represents the history of past social interactions between two individuals, from which the nature and outcome of future interactions can be predicted. Current theory predicts that relationship quality comprises three separate components, its value, compatibility and security. This study is the first to investigate the components of relationship quality in a large-brained bird. Following methods recently used to obtain quantitative measures of each relationship quality component in chimpanzees, Pan troglodytes, we entered data on seven behavioural variables from a group of 11 ravens, Corvus corax, into a principal components analysis. The characteristics of the extracted components matched those predicted for value, compatibility and security, and were labelled as such. When the effects of kinship and sex combination on each relationship quality component were analysed, we found that kin had more valuable relationships, whereas females had less secure and compatible relationships, although the effect of sex combination on compatibility only applied to nonkin. These patterns are consistent with what little knowledge we have of raven relationships from aviary studies and show that the components of relationship quality in ravens may indeed be analogous to those in chimpanzees. Ó 2010 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
For many animals, observable social interactions between group members do not represent random patterns of association, but rather reflect a pattern of interactions whereby the occurrence and outcome of any one interaction between two individuals affect the occurrence and outcome of their subsequent interactions. In such cases, those individuals can be said to share a social relationship, which can be characterized by the relative quality and distribution of those interactions (Hinde 1976 (Hinde , 1983 . The unique history of interactions between individuals may lead to a broad variation in the quality of social relationships within groups, and as group structure is determined by the sum of the social relationships within a group, heterogeneity in social relationships ultimately results in variation at the group level (Kutsukake 2009). Variation in relationship quality within and between groups has been suggested to account for the pattern, distribution and functions of many behaviours, such as vigilance behaviour (Kutsukake 2006 (Coussi-Korbel & Fragaszy 1995; Chapman et al. 2008; Pongrá cz et al. 2008; Schwab et al. 2008) . Understanding the nature and source of variability in social relationships is thus a critical factor in our understanding of how animals behave.
The quality of a relationship is likely to be composed of a number of different dimensions. Cords & Aureli (2000) proposed that relationship quality comprises three separate components, relationship value, compatibility and security. The value of a relationship refers to the direct benefits gained as a result of the relationship, such as agonistic support or food sharing. The compatibility of a relationship is a measure of the level of tolerance between individuals and the general tenor of social interactions. Relationship security describes the predictability of interactions between partners, or the consistency of their interactions over time. The differential influence of each of these components has been used to explain variation in patterns of behaviour, most notably postconflict behaviour (e.g. Cords & Aureli 2000; Fraser et al. 2009; Arnold et al., In press ). However, most research on social relationships has thus far focused on primates and, although we know that relationship quality in general is important in the social organization of many species (Connor 2007; Emery et al. 2007; Holekamp et al. 2007; Silk 2007) , no study has yet investigated the individual components of relationship quality in a nonprimate
